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Therapeutic  Equiva lence of Generic  Drugs 
Response to National As s ociation of Boards  of Pharmacy 

April 16,1997 

National Association of Boards of Pharmacy 
Attention: Mr. Carmen A. Catizone 
Executive Director/Secretary 
700 Busse Highway  
Park Ridge, IL 60068 

Dear Mr. Catizone: 

I am responding to your letter of March 18, 1997, to Mr. Douglas  Spom, Director, O ffice of 
G eneric  Drugs (OGD) , that inquires  about the position of the Food and Drug Adminis tration 
(FDA) on narrow therapeutic  index  (NTI) drugs, and their substitutability . As you are aware, in 
the process of evaluating applications for generic  drugs, the FDA makes recommendations v ia a 
document entitled Approved Drua Products witlz  Therapeutic E&valence Ratings (the Oranrre 
Book) that approved multiple source drug products, inc luding NTI drugs, are therapeutically  
equivalent. This  term indicates that they  can be substituted with the full expectation by the patient 
and physic ian that they  will have the same c linical effec t and safety profile as the innovator drug. 

Before I respond to your four specific  questions, I would like to briefly  descr ibe some important 
his toric ,al events and decis ions  that pertain to these questions and the FDA‘s  current position. In a 
1979 Federal Regis ter notice, the Agency proposed the development of the Orange Book and 
definition of the c r iteria to be used by FDA in evaluating therapeutic  equivalence. The Orange 
Book and the therapeutic  equivalence c r iteria were finalized in 1980. Since then this  publication 
has proven to be a constructive and important resource for all parties  involved in the health-care 
delivery  s y s tem, inc luding, for example, manufacturers, physic ians , pharmacis ts , hospitals , and 
federal and s tate agencies. 

In 1986, FDA conducted a three-day public  hearing to provide a forum to discuss  the Agency’s  
method of determining bioequivalence of generic  drugs for immediate release, solid oral dosage 
forms. In addition to its  use for generic  products, the FDA method of determining bioequivalence 
is  also used by innovator firms when their drug products are reformulated or certain other 
manufacturing changes are made. The goal of the workshop was to elic it data on c laimed 
problems with the method of determination of bioequivalence. There were fifty  speakers and over 
800 partic ipants . The meeting was chaired by former Commis s ioner Frank Young, M.D. In 
addition, three outs ide eminent s c ientis ts  partic ipated as expert consultants . The agenda of the 
hearing consis ted of five topic s  that were broken down into sub-topics. O ne of the topic s , the 
“Design of Bioequivalence Studies ” inc luded a sub-topic relevant to the issues you have raised: 
“Should FDA Develop Indiv idual Cr iteria for Each Drug or Clas s  of Drugs?” 

Commis s ioner Young, subsequently, appointed a Task  Force to analyze the issues raised at the 
hearing and make recommendations for actions the Agency should take concerning its  
bioequivalence program. Among the tas k  force conclus ions  was: “FDA is  prepared to use a more 
s tringent c r iterion if differences of this  s ize [e.g., the 90%  confidence interval for the ratio of the 
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test product mean AUC to that of the innovator must lie entirely within the interval (0.80-1.20) 
(now 0.80 to 1.25 on log transformed data)] are shown to be clinically significant.” No clinical 
data has been submitted to the Agency in the ten plus years since the hearing that would warrant 
the Agency narrowing the present confidence interval of 0.80 to 1.25 on any drug or class of 
drugs. If a tighter statistical interval was used for NT.1 drugs, it is even possible that if an 
innovator firm reformulated its product, the product might not be bioequivalent to itself 

Subsequent to the hearing, two relevant studies were conducted on a drug thought to have a 
narrow therapeutic index, carbamazepine. These were done at the University of Tennessee and at 
Wake Forest University. Neither study could demonstrate problems with bioequivalence between 
innovator and generic products nor a difference in the efficacy or safety profiles. 

Using the FDA bioequivalence criteria, the first 224 post-1962 drugs approved over the two year 
period after the Waxman Hatch amendments were passed, including some NT1 drugs, had an 
observed mean bioavailability difference between the generic and innovator products of only 
3.5%. 

The above background is necessary to fully understand my responses to your four questions as 
follows: 

1. Is there an offkial FDA or government agency category of narrow 
therapeutic index drugs? 

Currently, the NT1 designation is not a formal designation by the FDA. A 
list of so called narrow therapeutic index drugs was prepared by the 
Center for Drug Evaluation and Research in order to assist the FDA 
District Offices in their testing program that came about because of 
problems with the generic industry in the late 1980’s. This working list of 
drugs is also currently being used as one of the factors to determine if an 
in viva study or other data are needed to determine the impact of post- 
approval changes in the manufacture of a drug product. The list is in the 
“Scale-Un and Post-Auproval Changes for Intermediate Release 
Products” (SUPAC-IR) guidance document and is used in conjunction 
with other factors such as drug permeability and solubility to assess the 
impact of changes made after approval. 

In 1990, the Acting Commissioner of the Food and Drug Administration, 
in a letter to the Pennsylvania Department of Health said that the FDA 
does not formally designate narrow therapeutic index drugs either in the 
publication “Approved Drug Products with Therapeutic Equivalence 
Evaluations” or elsewhere. 

2. Do you plan to develop a formal list of “NTI” drugs? 

Narrow therapeutic INDEX is a term of art which has come into current 
use, including use by the agency. The term, more correctly, is narrow 
therapeutic ratio. Narrow therapeutic ratio is defined in the regulations at 
21 CFR 320.33(c). This subsection deals with criteria and evidence to 
assess actual or potential bioequivalence problems. This ratio, as defined 
in the regulation, is one of a number of factors to be considered is 
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assessing these actual or potential problems. No listing of drugs is 
included in this regulation. At some point in the future, appropriate 
guidance could be developed based on this criterion to provide guidance 
to assess bioequivalence, potentially including a listing of drug products. 

According to 21 CFR 320.33(c), narrow therapeutic ratio is defined as 
follows: 

a. There is less than a Z-fold 
difference in median lethal dose 
(LD50) and median effective dose 
(ED50) values, or 

b. There is less than a 2-fold 
difference in the minimum toxic 
concentrations and minimum 
effective concentrations in the 
blood, and 

c. Safe and effective use of the drug 
products require careful titration 
and patient monitoring. 

3. Is there a direct relationship between narrow therapeutic index 
and substitutability? 

FDA recognizes the scientific concept that drugs differ in their 
therapeutic range. However, because of FDA’s strict bioequivalence 
criteria, we believe that drugs do not fall into discrete groups that would 
allow one to consider NT1 drugs as being clearly different from other 
drugs for purposes of therapeutic substitution. No data has been 
submitted to FDA to cause any revision in the bioequivalence criteria for 
these products. Therefore, there has been no scientific or regulatory 
purpose at this time for the agency to create and implement a mechanism 
to designate some products as being narrow therapeutic index products, 
or to define any other specific group of products. The FDA is now 
considering a different approach to documenting bioequivalence. This 
approach is termed ‘individual bioequivalence.’ 

This approach allows the possibility of scaling the bioequivalence 
‘goalposts’ (e.g., the boundary of 80 - 125%) based on variability of the 
reference listed (innovator) drug. One possible aspect of the approach 
may be that for certain drug products, which might be termed narrow 
therapeutic index or ratio drugs, the goalposts would always be scaled to 
the variability of the reference listed drug. This might have the effect of 
widening or narrowing the goalposts, depending on the performance of 
the reference listed drug. Examination of the new approach is based on 
improvements in our scientific understanding of how to document 
bioequivalence. It is not based on any information to suggest that any 
drugs in the marketplace, either innovator or generic, narrow therapeutic 
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r a n g e  o r  n o t, a re  n o t pe r fo rm ing  as  they  shou ld  a n d  as  des igna te d  in  th e  
O r a n g e  B o o k . 

4 . A re  th e r e  a n y  “A ” ra ted  d rugs  in  th e  pub l i ca t ion  “A p p r o v e d  
D r u g  P roducts  wi th T h e r a p e u tic E q u i v a l e n c e  E v a l u a tio n s ” th a t h a v e  
a  na r row  th e r a p e u tic i ndex?  

Y e s , the re  a re  a  n u m b e r  o f “A ” ra te d  d rugs  p roduc ts in  th e  O r a n g e  B o o k  
th a t cou ld  b e  cons ide red  “NT I” d rugs , e .g ., ca rbamazep ine  a n d  
theophy l l i ne . 

F D A  is a w a r e  o f th e  N T 1  init iat ives th a t a re  occur r ing  a t th e  state level.  
These  inc lude,  b u t a re  n o t lim ite d  to , th e  p roposed  legis lat ion you  
m e n tio n e d , th e  lobby ing  o f state B o a r d s  o f P h a r m a c y , th e  es tab l i shmen t 
o f a n  o rgan iza tio n  to  o p p o s e  N T 1  subs titu tio n , a n d  th e  p roposa ls  by  th e  
state D rug  U ti l izat ion Rev iew C o m m ittee(s )  to  requ i re  tig h te r  con fid e n c e  
intervals th a n  th e  p resen t 8 0  -  1 2 5  a n d  dif ferent s tudy des igns . To  d a te , 
w e  have  n o t seen  d a ta  to  suppo r t such  p roposed  changes , F D A  is a lso  
a w a r e  th a t th e  p rac tice o f pha rmacy  a n d  med ic ine  is regu la te d  a t th e  state 
level  a n d  n o t by  th e  Federa l  G o v e r n m e n t. Howeve r , w e  fee l  th a t any  
c h a n g e  o r  des i re  to  c h a n g e  F D A ’s b ioequ iva lence  s tandards  shou ld  b e  
b a s e d  u p o n  approp r ia te  d a ta . 

Final ly,  F D A ’s posi t ion o n  d rug  subs titu tio n  is summar i zed  in  th e  p re face  
a n d  in t roduct ion to  th e  O r a n g e  B o o k . T h e  eva lua tions  o n  th e r a p e u tic 
equ iva lence  a re  “p repa red  to  serve  as  pub l ic  inform a tio n  a n d  adv ice  to  
state hea l th  agenc ies , prescr ibers  a n d  pharmac is ts to  p r o m o te  pub l ic  
e d u c a tio n  in  th e  a reas  o f d rug  p roduc t se lect ion a n d  to  fos te r  con ta i n m e n t 
o f hea l th  costs.” A lso, “it does  n o t m a n d a te  th e  d rug  p roduc ts wh ich  m a y  
b e  pu rchased , prescr ibed,  d i spensed , o r  subs titu te d  fo r  o n e  a n o the r  no r , 
does  it conversely ,  m a n d a te  th e  p roduc ts th a t shou ld  b e  avo ided .” If o n e  
th e r a p e u tically equ iva len t d rug  is subs titu te d  fo r  a n o the r , th e  physic ian,  
pha rmac is t, a n d  p a tie n t have  F D A ’s assurance  th a t th e  phys ic ian shou ld  
see  th e  s a m e  cl in ical  resul ts a n d  sa fe ty p ro file. A n y  d i f ferences th a t cou ld  
exist shou ld  b e  n o  g rea te r  th a n  o n e  wou ld  expec t if o n e  lot o f th e  
innova to r’s p roduc t was  subs titu te d  fo r  a n o the r . 

W e  sugges t th a t you  cons ider  p rov id ing  th is  inform a tio n  to  th e  m e m b e r s  o f your  associat ion.  

Thank  you  fo r  reques tin g  th e  F D A  posi t ion o n  th is  very  impo r ta n t topic.  

S incere ly  yours  

/s “R L W ”/ 

R o g e r  L ,. W il l iam s, M .D. 
D e p u ty C e n te r  Director  fo r  
P h a r m a c e u tical S c ience 
C e n te r  fo r  D rug  E va lua tio n  a n d  Research  
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